Crack-resistant calcium aluminosilicate glasses by Shan, Z.T. et al.
 
  
 
Aalborg Universitet
Crack-resistant calcium aluminosilicate glasses
Shan, Z.T.; Tao, H.Z.; Feng, S.; Yue, Yuanzheng
Creative Commons License
Unspecified
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link to publication from Aalborg University
Citation for published version (APA):
Shan, Z. T., Tao, H. Z., Feng, S., & Yue, Y. (2017). Crack-resistant calcium aluminosilicate glasses. Abstract
from 7th International Workshop on Flow and Fracture of Advanced Glasses, Aalborg, Denmark.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: December 25, 2020
Crack-resistant calcium aluminosilicate glasses  
 
Zhitao Shan1,*, Haizheng Tao1, Sheng Feng1, Yuanzheng Yue1,2  
1 State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, 
China 
2 Department of Chemistry and Bioscience, Aalborg University, DK-9220 Aalborg, Denmark 
*E-mail: Z.T.Shan@outlook.com 
 
The crack resistance of glasses is a crucial factor for their various applications. It is well known that 
the theoretical tensile strength of glass (up to 20 GPa) is significantly higher than its actual strength that 
is limited by defects and surface flaws. To understand the fracture behavior of glass it is important to 
reveal the relation between glass structure and crack resistance. There has recently been some progress 
in understanding such relation [1-3]. Crack-resistant glasses exhibit low elastic moduli, atomic packing 
density and Vickers hardness. In the present work, we report our findings about the mechanical 
behaviors of calcium aluminosilicate glasses fabricated by the aerodynamic levitation technique and 
traditional melt-quenching method. The link between crack-resistance and the densification and plastic 
flow has been investigated previously. Based on AFM measurements on indented glasses, we determine 
the densification and plastic deformation volumes before and after annealing around the glass transition 
temperature (Tg). We have found that some of calcium aluminosilicate glass compositions exhibit 
extraordinarily high crack resistance. We have revealed the structural origin of the high crack resistance 
by means of combined techniques such as calorimetry, viscometer, Raman spectroscopy, and nuclear 
magnetic resonance. In addition, we discuss the composition dependences of Tg, fragility, density, 
Vickers hardness and fracture toughness of calcium aluminosilicate glasses. 
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